These results suggest that efforts to discover the exact algorithm by which the human visual system segments the image received by the retina into frames of reference should be given high priority.
These examples make it obvious that the human visual system uses the surrounding context to compute the lightness of a given surface. Here we report a test between two general ways of looking at context: local contrast theories and frame-ofreference theories. 3 Local contrast theories. In perhaps the clearest formulation of this point of view, Wallach proposed in 1948 that object lightness is determined, not by the luminance of a surface, but by the luminance ratio between the surface and its immediate surround 1 .
Contrast theories 2, 3 and brightness induction theories 4 , which derive from Hering 5 , are couched in physiological terms, invoking the mechanism of lateral inhibition, but they share with Wallach the view that lightness is directly tied to local relative retinal stimulation.
Frame-of-reference theories. This approach takes into account a larger context and exploits more of the structure of the retinal image. The gestalt theorist Koffka proposed that lightness depends on higher order luminance relationships and that the field of illumination in which a surface is embedded serves as a frame of reference against which the luminance of the surface is evaluated 6 . Gilchrist has demonstrated that, within such a framework, the highest luminance serves as an anchor and is assigned the value of white. The lightness of other surfaces within the framework depends on the luminance ratio between the surface and the highest luminance 7, 8 .
These two classes of theory are both consistent with the appearance of the disks in In short, any effect of local contrast is small relative to the effect of illumination framework.
Although the data were analyzed in terms of log reflectance, the results are more intuitively described in Munsell values, ranging from a typical black at Munsell 2.0 to a typical white at Munsell 9.5. The mean lightness matches for each disk are shown in Figure 4a . 5 The average lightness of the disks in the shadow was 2.3 Munsell units (0.49 units of log reflectance) higher than that of the disks in the light. We compared the lightness of each disk with every other disk on the checkerboard using pairwise comparisons, with Boniferroni adjustment for multiple comparisons. We found that each disk in the shadow was perceived as lighter than each disk in the light (p < 0.001),
but that the two disks in the shadow did not significantly differ in matched lightness, despite their different local contrasts. Outside the shadow, the disk on the light square 6 appeared darker than the disk on the dark square (p = 0.015) but the difference was very small, 0.6 Munsell units (0.15 units of log reflectance).
To confirm that these results are not the product of a particular value of disk luminance, we repeated the experiment using a lighter set of disks, as shown in Figure   4b . showed an average luminance of the disks in the dark disk condition of 13.65 cd/m2
(+/-2%, equivalent to the measuring error) and in the light disk condition 31.3 (+/-2%).
Thus, within a condition, all disks were practically equiluminant. The luminance of the light and the dark check, respectively, was 50.8 cd/m2 and 22.3 cd/m2 in the light and 
